Luciferase control RNAs (SRE -) with the end modifications indicated were translated in Drosophila embryo extract for 1 hour with or without a pre-incubation step. 'n' indicates the number of batches of extract tested. The synergy between the cap and the poly(A) tail that is apparent in these data has been noted before (Gallie, 1991; Gebauer et al, 1999; Iizuka et al, 1994; Tarun & Sachs, 1995) .
Translation repression is not caused by mRNA degradation
Translation repression of nos RNA was strongly improved by pre-incubation with the extract.
We conclude that a repressor complex assembles on the RNA during the pre-incubation step.
Selective degradation of the nos RNA as an alternative explanation for the effect of the preincubation was excluded by a re-translation assay (Supplementary Fig. 1A ): At various time points during preincubation and translation, aliquots were taken and mixed with Renilla luciferase RNA, which served as a recovery control during subsequent RNA isolation. The isolated RNA was used in a second translation assay with rabbit reticulocyte lysate under conditions where the yield of luciferase activity was proportional to the amount of luciferase RNA. While incubation in the embryo extract led to a significant loss of translatable RNA, the stability of the SRE-containing RNA was always slightly higher than that of the control RNA ( Supplementary Fig. 1B ). Thus, differential degradation does not contribute to the difference in translation yield.
Selective deadenylation of the SRE-containing RNA was also excluded as an explanation for improved repression: First, the 'internal' poly(A) tail in the reporter mRNAs is refractory to SRE-dependent degradation (Jeske et al, 2006) . Second, preincubation was carried out in the absence of an ATP-regenerating system, and there is very little deadenylation under these conditions (Fig. 3) . Third, analysis on denaturing gels showed that the amount of full-length luciferase nos RNA left at the end of the incubation was slightly higher than that of the control RNA, in agreement with the re-translation assays. Digestion of the internal poly(A) tract with RNase H and oligo(dT) confirmed that deadenylation would have been detectable as a size difference (Supplementary Fig. 1C ). Fourth, repression was functional, although somewhat less efficient, with mRNAs that had no poly(A) tail to begin with (Jeske et al, 2006) , and the efficiency of repression of such RNAs was also improved by a preincubation step ( Table 1) .
Selective SRE-dependent cap hydrolysis was not responsible for the repression of translation either: First, SRE-dependent repression of translation was nearly equally efficient with reporter RNAs that carried no cap to begin with (Fig. 1) . Second, direct assays showed that, under the normal conditions used for repressor complex formation and translation, 22%
of the SRE-containing RNA and 23% of the control RNA lost their cap. Even with RNAs carrying a 'terminal' poly(A) tail, i.e. not followed by additional nucleotides and thus sensitive to SRE-dependent shortening, no SRE-dependent cap hydrolysis was observed (data not shown).
Supplementary Figure 1. Translation repression is not caused by mRNA degradation.
(A) Scheme of the re-translation assay. Firefly luciferase reporter RNAs were pre-incubated with Drosophila embryo extract and subsequently translated. After 60 min of translation the luciferase activity was determined. Additionally, 10 µl aliquots were taken at the times indicated and mixed with 10 µl of 0.1 nM Renilla luciferase RNA on ice (Renilla RNA was a gift from Isabel Naarmann) serving as extraction control. Total RNA was isolated from the aliquots by Trizol and phenol extraction followed by isopropanol precipitation. After washing with 70% ethanol, the pellet was dissolved in DEPC-treated double distilled water. 5.2% of this RNA was used in a second translation assay with nuclease-treated rabbit reticulocyte lysate (Promega) under conditions recommended by the supplier. Luciferase activities were measured using the Dual-Luciferase® Reporter Assay System (Promega). The firefly luciferase activity resulting from this re-translation, corrected for the Renilla luciferase control, represents the stability of these luciferase RNAs during incubation with Drosophila embryo extract.
(B) Result of the re-translation assay using either capped (left panel) or uncapped (right panel)
firefly luciferase RNAs containing the nos (circles) or the nos SRE − (filled circles) 3' UTR fragment. In this experiment, translation repression in Drosophila embryo extract was 10.8fold and 8.6fold for the capped and the uncapped luciferase RNAs, respectively.
(C) Luciferase RNAs with an internal poly(A) tail are not deadenylated during in vitro translation. 5 nM of capped, 32 P-labeled luciferase reporters containing an internal poly(A) sequence and the indicated 3' UTR were pre-incubated for 30 min and subsequently translated for 1 h. Afterwards, translation repression was determined. Additionally, a 10 µl aliquot was taken after pre-incubation ('0 min') and after translation ('60 min') and total RNA was isolated as described in (A). 15% of the isolated RNA was incubated with 1.5 u RNase H (Promega) in the presence of 7 µM dT 12 and 1 x M-MLV RT buffer (Promega) for 45 min at 37°C in a volume of 10 µl. Comparable amounts of unreacted substrate RNA, isolated RNA,
and RNase H-digested RNA was loaded on a denaturing agarose gel, followed by blotting onto Nylon membrane and detection by autoradiography.
Supplementary Material and Methods

Cloning and Mutagenesis:
Constructs encoding RNAs with a short ORF (1-AUG nos, 1-AUG nos SRE − ), used for sucrose gradient analysis and pull-down assays, were derived from deadenylation constructs (Jeske et al, 2006) : by site-directed mutagenesis, one AUG was introduced 30 nt downstream of the transcription start site (oligo # 1), 2 AUGs were mutated within the ORF (oligos # 2 & 3), and 1 nucleotide was deleted (oligo # 3) to bring the ORF in frame with the stop codon. The coding region of Short Oskar (fly base accession number CG10901-PC) was amplified using the OneStep RT-PCR kit (Qiagen) with Drosophila total RNA and primers introducing a 5' BamHI site and a 3' XhoI site (oligos # 8 & 9). The resulting PCR product was digested and cloned into the appropriate sites of the pGEX-6P-1 vector (Promega).
